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(54) RECORDING CARTRIDGE, AND INK JET RECORDING APPARATUS 

(57)Abstract: 

PURPOSE: To make accurate ink supply possible 
until the ink is entirely exhausted by a method 
wherein a filter, formed in projection heading 
toward an ink absorbent, is provided in close 
contact with the ink absorbent in an ink supply 
passage that connects the ink absorbent in an ink 
tank with a recording means. 
CONSTITUTION: A filter 19 that is brought into 
close contact with an ink absorbent 17 in an ink 
tank 16 is provided to the front end of an ink 
supply passage 18 that is provided to a recording 
head 15. The filter 19 is formed in a 
hemispherical or an under-hemispherical shape so 
that it can project toward the ink absorbent 17. 
Thereby the front end of the ink supply passage 
18 and the filter 19 are thrust deep into the ink 
absorbent 17, squeezing the ink absorbent 17, and 
thereby the density of the ink absorbent 17 in a 
part around the supply passage is heightened, and 
adherence of the filter 19 to the ink absorbent 17 is increased. Therefore, the ink can be 
supplied stably until residual amount of the ink becomes almost nil. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The record cartridge characterized by preparing the filter by which a pressure 
welding is carried out to said ink absorber on the ink supply way for supplying ink to a 
record means from the ink absorber in an ink tank, and making this filter into the 
configuration which turns and projects in said ink absorber in the record cartridge which 
unified the record means and the ink tank. 

[Claim 2] The record cartridge of claim 1 characterized by below a semi-sphere or one 
half having the spherical configuration for a lobe of a filter. 

[Claim 3] The record cartridge of claim 1 to which the configuration for a lobe of a filter 
is characterized by the near spherical thing more nearly spherically than a semi-sphere. 
[Claim 4] The record cartridge of claim 1 characterized by the amount of [ of a filter ] 
lobe being a cone configuration. 

[Claim 5] The record cartridge of claim 1 characterized by the amount of [ of a filter ] 
lobe being the configuration of a truncated cone. 

[Claim 6] The record cartridge of claim 1 characterized by the amount of [ of a filter ] 
lobe being the configuration of parabola body of revolution. 

[Claim 7] The record cartridge of claim 1 characterized by the whole ink supply way 
having accomplished the filter. 

[Claim 8] The record cartridge of claim 7 characterized by being crushed in a filter and 
preparing the reinforcement member for prevention. 

[Claim 9] The record cartridge of claim 1 characterized by an ink supply way being a 
breadth configuration at last. 

[Claim 10] The record cartridge of claim 9 characterized by making the configuration of 
an ink supply way thin towards a point so that it may become the filter configuration of a 
point, and a continuation side. 

[Claim 11] The record cartridge of claim 1 characterized by arranging a reinforcement 
member along with the inside of a filter. 

[Claim 12] The record cartridge of claim 1 characterized by being an ink jet record means 
by which said record means is equipped with the electric thermal-conversion object 
which generates the heat energy used in order to carry out the regurgitation of the ink. 
[Claim 13] The record cartridge of claim 12 characterized by making ink breathe out 
from a delivery using film boiling which said record means produces in ink with the heat 
energy which said electric thermal-conversion object generates. 
[Claim 14] It is the ink-jet recording apparatus characterized by to make it the 
configuration which the record cartridge which unified the record means and the ink tank 
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uses in the ink-jet recording apparatus which records on a recorded material by breathing 
out ink from a record means, and this record cartridge prepares the filter by which a 
pressure welding is carried out to said ink absorber in the ink supply way for supplying 
ink from the ink absorber in an ink tank to a record means, turns this filter to said ink 
absorber, and projects. 

[Claim 15] The ink jet recording device of claim 14 characterized by being an ink jet 
record means by which said record means is equipped with the electric thermal- 
conversion object which generates the heat energy used in order to carry out the 
regurgitation of the ink. 

[Claim 16] The ink jet recording device of claim 15 characterized by making ink breathe 
out from a delivery using film boiling which said record means produces in ink with the 
heat energy which said electric thermal-conversion object generates. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ink jet recording device using the 
record cartridge and this record cartridge which unified the record means and the ink 
tank. 
[0002] 

[Description of the Prior Art] The recording device used as the compound-die electronic 
equipment containing the recording device which has functions, such as a printer, a 
copying machine, and facsimile, or a computer, a word processor, etc., or output 
equipment of a workstation is constituted so that the image may be recorded on recorded 
materials (record medium), such as a form and plastics sheet metal, based on image 
information. Said recording apparatus can be divided into an ink jet type, a wire dot type, 
a thermal type, a laser-beam type, etc. by the recording method. 

[0003] In the recording device of the serial type which takes the serial scanning method 
which carries out horizontal scanning in the conveyance direction (the direction of 
vertical scanning) of a recorded material, and the crossing direction After setting a 
recorded material to a predetermined record location, an image is recorded with the 
record means carried on the carriage which moves along with a recorded material 
(horizontal scanning). Record of the whole recorded material is performed by performing 
paper feed (pitch conveyance) of the specified quantity, after ending record for one line, 
and repeating actuation of recording the image of the following line (horizontal 
scanning), to the recorded material which stopped again after that. Paper feed (pitch 
delivery) is performed continuously, setting a recorded material to a predetermined 
record location, it being put in block on the other hand, in the recording device of the 
Rhine type recorded only by vertical scanning of the conveyance direction of a recorded 
material, and recording one line, and record of the whole recorded material is performed. 
[0004] An ink jet-type recording apparatus (ink jet recording apparatus) among the 
above-mentioned recording apparatus It is what records on a recorded material by 
breathing out ink from a record means (recording head). Miniaturization of a record 
means is easy and can record a high definition image at high speed, it is easy to be able to 
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record without needing processing special to a regular paper, for there to be little noise, 
since a running cost is cheap and it is a non impact method, and to record a color picture 
moreover using multicolor ink ~ etc. ~ it has the advantage. Much more improvement in 
the speed of record is possible for the equipment of the Rhine mold which uses a Rhine 
type record means by which many deliveries were arranged in the paper width direction 
especially. 

[0005] By forming the electric thermal-conversion object produced on the substrate, an 
electrode, a liquid route wall, a top plate, etc. through semi-conductor manufacture 
processes, such as etching, vacuum evaporationo, and sputtering, especially the record 
means (recording head) of the ink jet type which carry out the regurgitation of the ink 
using heat energy can manufacture easily what have liquid route arrangement (delivery 
arrangement) of high density, and can attain much more miniaturization. On the other 
hand, the demand to the quality of the material of a recorded material also has various 
things, and it has come to be required in recent years that thin paper, converted papers 
(paper with a punch hole for filing, paper with a perforation, paper of arbitrary 
configurations, etc.), etc. should be used else [, such as paper which is the usual recorded 
material, and resin sheet metal (OHP etc.), ]. 

[0006] the exchangeable record cartridge which unified the record means (recording 
head) and the ink tank in the above-mentioned ink jet recording device ~ use ~ there are 
things. The thing of structure which prepares the filter by which a pressure welding is 
carried out to said ink absorber as this record cartridge in the ink supply way for 
supplying ink to a record means from the ink absorber in an ink tank is proposed. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in the conventional example of 
such a record cartridge, since the configuration of an ink supply way and a filter was 
decided without taking into consideration the elasticity and the ink supply mechanism of 
an ink absorber, even when a lot of ink still remains, ink may not no longer be supplied. 
For example, although what made the filter section the flat surface or the concave surface 
is used, in such a configuration, the contact pressure of a filter and an ink absorber 
becomes weak, the clearance between air is made in a filter side, or capillary force 
benefits the consistency fall of an ink absorber weak, and ink assembly-comes to be hard 
to a feed zone. Consequently, if the ink flow resistance of a feed zone becomes large, and 
the turbulence of the ink regurgitation depended insufficient [ ink supply ] occurs and it 
becomes still severer, even if there are many ink residues, it will be in the "ink piece" 
condition of supply impossible, and will be in the condition that the regurgitation cannot 
be carried out. 

[0008] That is, in the record cartridge used for the conventional ink jet recording 
apparatus, the above-mentioned filter side was a flat surface or a concave surface, and 
since the ink supply way was also straight, the following technical problems which 
should be solved occurred. The configuration of a filter will become [ 1st ] a concave 
surface with the pressure of an ink absorber, or a concave degree will become a strong 
configuration. In the 2nd, an ink absorber pressure serves as max by the corner of an ink 
supply way, and the contact pressure fall of a filter side and the permanent set of an ink 
absorber occur. Since the ink supply way is straight, a clearance is made between the ink 
absorbers drawn with a root part, and air trespasses upon it from there the 3rd. 
[0009] Furthermore, if such the mode occurs, the ink short supply by increase of the ink 
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flow resistance of an ink feed zone occurs, the air space which closes ink flow with the 
inconvenience that turbulence arises or the filter section of the ink regurgitation, 
completely is formed, and it will be in the condition of ink supply impossible, and 
although a lot of ink remains, un-arranging [ that ink is no longer breathed out ] will 
arise. 

[0010] It is offering the ink jet recording device using the record cartridge which can 
perform the exact ink regurgitation which this invention's was made in view of the above- 
mentioned technical technical problem, could perform proper ink supply always 
stabilized until it became [ whether the ink residue of the purpose of this invention is lost, 
and ] pole small quantity, and was stabilized, and this record cartridge. 
[0011] 

[Means for Solving the Problem] This invention attains the above-mentioned purpose in 
the record cartridge which unified the record means and the ink tank by preparing the 
filter by which a pressure welding is carried out to said ink absorber in the ink supply 
way for supplying ink to a record means from the ink absorber in an ink tank, and 
considering as the configuration made into the configuration which turns this filter to said 
ink absorber, and projects. 

[0012] Another this invention in the above-mentioned configuration In addition, a 
configuration with the configuration for a lobe of a filter spherical [ below a semi-sphere 
or one half], The configuration for a lobe of a filter more nearly spherically than a semi- 
sphere A near spherical configuration, The configuration the amount of [ of a filter / 
whose ] lobe is a cone configuration, the configuration the amount of [ of a filter / whose 
] lobe is the configuration of a truncated cone, The configuration the amount of [ of a 
filter / whose ] lobe is the configuration of parabola body of revolution, the configuration 
whose whole ink supply way has accomplished the filter, The configuration which is 
crushed in a filter and prepares the reinforcement member for prevention, the 
configuration whose ink supply way is a breadth configuration at last, The above- 
mentioned purpose is attained much more efficiently by considering as the configuration 
which makes the configuration of an ink supply way thin towards a point so that it may 
become the filter configuration of a point, and a continuation side, or the configuration 
which arranges a reinforcement member along with the inside of a filter. 
[0013] In the ink jet recording device which records by still more nearly another this 
invention breathing out ink from a record means to a recorded material The record 
cartridge which unified the record means and the ink tank is used. This record cartridge 
On the ink supply way for supplying ink to a record means from the ink absorber in an 
ink tank The above-mentioned purpose is attained by preparing the filter by which a 
pressure welding is carried out to said ink absorber, and considering as the configuration 
made into the configuration which turns this filter to said ink absorber, and projects. 
[0014] 

[Example] Hereafter, the example of this invention is explained with reference to a 
drawing. Drawing 1 is the typical perspective view showing one example of the ink jet 
recording device which applied this invention. In drawing 1 , the ink jet recording 
apparatus is constituted so that it may record on the recorded materials 2, such as a form 
and plastics sheet metal, by breathing out ink from the record cartridge 1 . The record 
cartridge 1 is ****(ed) by carriage 3 exchangeable, the guide rail 4 with which carriage 3 
has been arranged in parallel along with a recorded material 2 ~ meeting ~ the direction 
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of an arrow head — a round trip ~ guidance support is carried out movable. Moreover, 
this carriage 3 is driven by the motor 5 through the pulley 6 of a pair, and the timing belt 
8 laid among seven. Said record cartridge 1 has the structure which unified the record 
means (recording head) and the ink tank. 

[0015] A recorded material 2 is conveyed through the ink discharge part of the record 
cartridge 1, and the location which counters with 2 sets of vertical-scanning rollers (roller 
pair) 9 and 10 arranged in the conveyance direction upstream and the downstream of the 
Records Department (paper feed = vertical scanning). In this way, while carriage 3 moves 
along with a recorded material 2 (horizontal scanning) Based on a picture signal, drive 
the ink discharge part of the record cartridge 1, and one line is recorded. After record for 
one line is completed, only the specified quantity rotates the vertical-scanning rollers 9 
and 10, paper feed (vertical scanning) of the recorded material 2 is carried out in the 
direction of an arrow head, and the ink jet recording device recorded on the whole 
recorded material 2 is constituted by repeating these horizontal scanning and vertical 
scanning by turns. 

[0016] In drawing 1 , it is in the successive range of the record cartridge 1, and while 
securing the stability of the ink regurgitation of the recording head of the record cartridge 
1, the recovery device 1 1 for preventing ink fixing in long-term neglect is arranged in the 
location which separated from the record section. The cap 12 for sealing an ink discharge 
part at the time of un-recording (capping) is formed in the front face of this recovery 
device 1 1 . Generally this cap 12 is formed by rubber- like elasticity material in order to 
secure airtightness. 

[0017] a part of record cartridge 1 to which drawing 2 applied this invention — it is a 
fracture side elevation. In drawing 2 , the record cartridge 1 is having unification 
structure which attached the record means (recording head) 15 in one although it was 
removable on the ink tank 16. The ink absorber 17 is contained inside the ink tank 16, 
and ink is stored by this ink absorber 17 where absorption maintenance is carried out. 
This ink absorber 17 is formed by the member which has elasticity by the shape of porous 
sponge, can absorb ink with a porous capillary tube property, and can be held. 
[0018] The ink supply way 18 for supplying the ink in the ink absorber 17 to this 
recording head 15 is established in the recording head 15. The filter 19 which contacts the 
ink absorber 17 is formed in the point of this ink supply way 1 8, i.e., the edge by the side 
of the ink absorber 17. This filter 19 is for preventing invasion of the small air bubbles 
into the free passage hole 20 of the ink supply way 18 while removing the small dust in 
the ink supplied. 

[0019] Said recording head (record means) 15 is an ink jet record means which carries 
out the regurgitation of the ink using heat energy, and is equipped with the electric 
thermal-conversion object for generating heat energy. Moreover, said recording head 15 
records by making ink breathe out from a delivery by growth of air bubbles, and 
contraction using the pressure variation to produce according to film boiling produced 
with the heat energy impressed with said electric thermal-conversion object. 
[0020] Drawing 3 is the partial perspective view showing typically the structure of the 
ink discharge part of said recording head 15. It sets to drawing 3 and they are a recorded 
material 2 and a predetermined clearance (for example, about about 0.5-2. 0mm). It sets, 
and two or more deliveries 22 in a predetermined pitch are formed in the delivery 
forming face 21 which meets, and the electric thermal-conversion objects (exoergic 
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resistor etc.) 25 for generating the energy for ink regurgitation along with the wall surface 
of each liquid route 24 which opens the common liquid room 23 and each delivery 22 for 
free passage are arranged in it. In this example, the record cartridge 1 which has a 
recording head 15 is the physical relationship which is located in a line in the direction in 
which said delivery 22 intersects the main scanning direction of carriage 3, and is carried 
in this carriage 3. In this way, the electric thermal-conversion object 25 which 
corresponds based on a picture signal or a regurgitation signal is driven (energization), 
film boiling of the ink in a liquid route 24 is carried out, and the recording head 15 which 
makes ink breathe out is constituted from a delivery 22 by the pressure then generated. 
[0021] In drawing 2 , the filter 19 by which is prepared in the point of the ink supply way 

18, and a pressure welding is carried out to the ink absorber 17 has the configuration 
which projects towards this ink absorber 17. In detail, with the filter 19 concerning the 
1st example of drawing 2 , the configuration for the lobe is spherical [ below a semi- 
sphere or one half]. Therefore, they are raising the adhesion of a filter 19 and the ink 
absorber 17 while they enter deeply inside this ink absorber 17 as the point and filter 19 
of the ink supply way 18 crush the ink absorber 17, and they raise the consistency of the 
feed zone (the near ink supply way 18) of the ink absorber 17. 

[0022] According to the configuration of the ink supply way 18 of drawing 2 , and a filter 

19, highly, it is easy to concentrate a consistency on the ink supply way 18 neighborhood 
capillary force is strong, it has become, and, moreover, the ink in the ink absorber 17 can 
prevent effectively invasion of the air to the interface of a filter 19 and the ink absorber 
17. In the example of illustration, the filter 19 is carrying out the breadth configuration at 
last, as for the point of the free passage hole 20 of the ink supply way 18, the cross 
section by the side of the ink absorber 17 becomes large by having accomplished the 
shape of a semi-sphere and having projected towards the ink absorber 17 side, according 
to such structure, abolished clearance generating by distortion of the ink absorber 17, and 
has prevented invasion of air. In addition, said filter 19 may be fixed with **** arrival, 
adhesives, etc. to the ink absorber 17. 

[0023] Since according to the 1st example explained with reference to drawin g 2 a filter 
19 and the ink absorber 17 stick and still more sufficient contact pressure is obtained, the 
air bubbles which move in connection with ink flow are caught with the ink absorber 17 
and filter 19 whose consistency improved (trap), and have invasion to the free passage 
hole 20 of the ink supply way 18 prevented. Moreover, the spherical filter 19 can be 
strengthened by the pressure of the ink absorber 17, it can hold an early configuration, 
without producing deformation, and can make the above-mentioned effectiveness 
maintain stably. Furthermore, since the point of the free passage hole 20 of the ink supply 
way 18 was made into the breadth configuration at last, the clearance between the ink 
absorber 17 and the ink supply way 18 can be filled, and invasion of air can be prevented 
effectively. 

[0024] In addition, although improvement in a consistency of the ink absorber 17 can 
also be aimed at by lengthening the ink supply way 18, with such structure, the clearance 
between the ink absorber 17 and the ink supply way 18 becomes large, and it becomes 
difficult to prevent air infiltration. On the other hand, according to the structure of above- 
mentioned this example, this point has been improved and it became possible to prevent 
certainly the air infiltration of a between [ the ink absorber 17 and the ink supply ways 18 
], and the air infiltration from a filter 19 to into the ink supply way 18 (free passage hole 
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20). In this way, according to the 1st example of drawing 2 , always stabilized proper ink 
supply could be performed and the ink jet recording device using the record cartridge 
which can perform the stable exact ink regurgitation, and this record cartridge was 
offered until it became [ whether an ink residue is lost and ] pole small quantity. 
[0025] Drawing 4 - drawing 10 are partial drawings of longitudinal section showing other 
examples of said filter 19, respectively, the 2nd example of drawing 4 — the protrusion 
configuration of a filter 19 — abbreviation ~ it is spherically made a near thing and the 
surface area of this filter 19 is extended. According to such a configuration, since the 
surface area of a filter 19 is large, the flow resistance of ink can be lowered, and 
moreover, the contact pressure (adhesion force) to the ink absorber 17 of a filter 19 can 
be raised further. 

[0026] The 3rd example of drawing 5 makes the protrusion configuration of a filter 19 a 
cone configuration. According to such a configuration, when the ink supply way 18 is 
long, or when the elasticity of the ink absorber 17 is strong, even if the pressure 
distribution of the pressure -welding section of the ink supply way 18 and the ink absorber 
17 concentrate in the die-length direction of the ink supply way 18, the reinforcement of 
the filter 19 to this can be raised. 

[0027] The 4th example of drawing 6 makes the protrusion configuration of a filter 19 a 
truncated-cone configuration. According to such a configuration, by preventing pressure 
concentration at the top-most vertices of a filter 19, the permanent deformation of the ink 
absorber 17 which carries out a pressure welding to this can be prevented, and the contact 
pressure (adhesion) of a filter 19 and the ink absorber 17 can be stabilized. 
[0028] The 5th example of drawin g 7 makes the protrusion configuration of a filter 19 the 
configuration of parabola body of revolution. According to such a configuration, the 
operation effectiveness of both the filter of the truncated-cone configuration of drawing 6 
and the spherical filter of drawin g 4 can be acquired. That is, while smoothing the 
pressure distribution of the pressure -welding section with the ink absorber 17, the 
deformation-proof reinforcement of a filter 19 can be raised. 

[0029] The 6th example of drawing 8 arranges the reinforcement member 26 along with 
the medial surface of a filter 19. This reinforcement member 26 is for raising the 
deformation-proof reinforcement of a filter 19 and preventing crushing, and is formed by 
ink supply way 18 self or another member. 

[0030] The 7th example of drawing 9 forms the whole also including the part of said ink 
supply way 18 with a filter 19, and forms the reinforcement member 26 along with the 
medial surface of this filter 19. That is, compared with each above-mentioned example, 
the part of the ink supply way 18 is abolished and the whole consists of filters 19. 
According to such a configuration, a large area of a filter 19 can be taken and flow 
resistance of ink can be made still smaller. 

[0031] The 8th example of drawin g 10 makes area of a filter 19 small in the 1st example 
of above-mentioned drawing 2 . Moreover, it extracts, and is made a curved surface 27 
and the part whose point front face of the ink supply way 18 continued and which pastes 
up a filter 19 is also made into the shape of a continuation side. While it is possible to aim 
at a cost cut by making area of a filter 19 small according to such a configuration, the 
pressure distribution of the part in contact with the ink absorber 17 can be made smooth. 
[0032] Since according to each example explained above a filter 19 and the ink absorber 
17 stick and still more sufficient contact pressure is obtained, the air bubbles which move 
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in connection with ink flow are caught with the ink absorber 17 and filter 19 whose 
consistency improved (trap), and have invasion to the free passage hole 20 of the ink 
supply way 18 prevented. Moreover, a filter 19 can be strengthened by the pressure of the 
ink absorber 17, it can hold an early configuration, without producing deformation, and 
can make the above-mentioned effectiveness maintain stably. Furthermore, the clearance 
between the ink absorber 17 and the ink supply way 18 can be filled, and invasion of air 
can be prevented effectively. 

[0033] Highly, it is easy to concentrate a consistency on the ink supply way 18 
neighborhood capillary force is strong, it has become, and, moreover, the ink in the ink 
absorber 17 can prevent effectively invasion of the air to the interface of a filter 19 and 
the ink absorber 17. Furthermore, it became possible [ the air infiltration from a filter 19 
to into the ink supply way 18 (free passage hole 20) ] to prevent certainly. In this way, 
always stabilized proper ink supply could be performed and the ink jet recording device 
using the record cartridge which can perform the stable exact ink regurgitation, and this 
record cartridge was offered until it became [ whether an ink residue is lost and ] pole 
small quantity. 

[0034] In addition, although the ink jet recording device of the serial type which carries 
the record cartridge (record means) 1 in carriage 3, and carries out horizontal scanning 
along with a recorded material 2 was mentioned as the example and the above-mentioned 
example explained it, in the case of the Rhine type ink jet recording device using the 
record cartridge (record means) of the Rhine mold corresponding to the whole recording 
width or some of recorded material, this invention can be applied similarly, and can attain 
the same effectiveness. Moreover, although the case of the ink jet recording device for 
monochrome record which uses one record cartridge was mentioned as the example and 
the above-mentioned example explained it The ink jet recording device for color record 
using two or more record means to record this invention in the ink of a different color, Or 
the ink jet recording apparatus for gradation record using two or more record means to 
record in the ink in which concentration differs with the same color etc. can be similarly 
applied also regardless of the number of record means (record cartridge), and the same 
operation effectiveness can be attained. 

[0035] In addition, although this invention is applicable to what uses the record means 
(recording head) using electric machine conversion objects, such as a piezo-electric 
element, etc., for example if it is an ink jet recording device, it brings about the 
effectiveness which was excellent especially in the ink jet recording device of the method 
which carries out the regurgitation of the ink using heat energy. It is because the 
densification of record and highly minute-ization can be attained according to this 
method. 

[0036] About the typical configuration and typical principle, it is desirable to carry out 
for example, using the fundamental principle currently indicated by the U.S. Pat. No. 
4723129 specification and the 4740796 specification. Although this method is applicable 
to both the so-called mold on demand and a continuous system On the electric thermal- 
conversion object which is especially arranged corresponding to the sheet and liquid 
route where the liquid (ink) is held in the case of the mold on demand By impressing at 
least one driving signal which gives the rapid temperature rise which supports recording 
information and exceeds nucleate boiling Since make an electric thermal-conversion 
object generate heat energy, the heat operating surface of a record means (recording 



8 



Machine English Translation of JP 05-345425 



head) is made to carry out film boiling, it corresponds to this driving signal as a result at 
one to one and the air bubbles in a liquid (ink) can be formed, it is effective. 
[0037] A liquid (ink) is made to breathe out through opening for regurgitation by growth 
of these air bubbles, and contraction, and at least one drop is formed. If this driving signal 
is made into the shape of a pulse form, since growth contraction of air bubbles will be 
performed appropriately instancy, the regurgitation of a liquid (ink) excellent in 
especially responsibility can be attained, and it is more desirable. As a driving signal of 
the shape of this pulse form, what is indicated by the U.S. Pat. No. 4463359 specification 
and the 4345262 specification is suitable. In addition, if the conditions indicated by the 
U.S. Pat. No. 43 13 124 specification of invention about the rate of a temperature rise of 
the above-mentioned heat operating surface are adopted, further excellent record can be 
performed. 

[0038] As a configuration of a recording head, the configuration using the U.S. Pat. No. 
4558333 specification and U.S. Pat. No. 4459600 specification which indicate the 
configuration arranged to the field to which the heat operation section other than the 
combination configuration (a straight-line-like liquid flow channel or right-angle liquid 
flow channel) of a delivery which is indicated by each above-mentioned specification, a 
liquid route, and an electric thermal-conversion object is crooked is also included in this 
invention. In addition, this invention is effective also as a configuration based on the 
Provisional-Publication-No. 59 No. 138461 official report per year which indicates the 
configuration whose puncturing which absorbs the pressure wave of the Provisional- 
Publication-No. 59 No. 123670 official report per year which indicates the configuration 
which uses a common slit as the discharge part of an electric thermal-conversion object to 
two or more electric thermal-conversion objects, or heat energy is made to correspond to 
a discharge part. Namely, no matter the gestalt of a recording head may be what thing, it 
is because it can record now efficiently certainly according to this invention. 
[0039] Furthermore, this invention is effectively applicable also to the recording head of 
the full line type which has the die length corresponding to the maximum width of the 
recorded material (record medium) which can record a recording device. As such a 
recording head, any of the configuration which fills the die length with the combination 
of two or more recording heads, and the configuration as one recording head formed in 
one are sufficient. In addition, this invention is effective also when the thing of a serial 
type like an upper example also uses the recording head fixed to the body of equipment, 
the recording head exchangeable chip type to which the electric connection with the body 
of equipment and supply of the ink from the body of equipment are attained by the body 
of equipment being equipped, or the recording head of the cartridge type with which the 
ink tank was formed in the recording head itself in one. 

[0040] Moreover, since the effectiveness of this invention can be stabilized further, it is 
desirable to add a recovery means, a preliminary auxiliary means, etc. for the recording 
head prepared in this invention as a configuration of a recording device. If these are 
mentioned concretely, it is effective in order to perform record stabilized by performing 
the preheating means by the capping means, the cleaning means, the pressurization or the 
suction means, the electric thermal-conversion object, the heating elements different from 
this, or such combination over a recording head, and auxiliary discharge appearance 
mode in which the regurgitation different from record is performed. 
[0041] Moreover, also about the class thru/or the number of a recording head carried, 
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although only one piece was prepared corresponding to monochromatic ink, 
corresponding to two or more ink which differs in an others and record color or 
concentration, more than one may be prepared the number of pieces, for example. That is, 
although not only the recording mode of only mainstream colors, such as black, but a 
recording head may be constituted in one as a recording mode of a recording device, it 
may be based on two or more combination or any are sufficient for example, this 
invention is very effective also in equipment equipped with full color at least one by the 
double color color or color mixture of a different color. 

[0042] Furthermore, in addition, in this invention example explained above, although ink 
is explained as a liquid What is ink solidified less than [ a room temperature or it ], and is 
softened or liquefied at a room temperature, Or by the ink jet method, since what carries 
out temperature control is common as a temperature control is performed for ink itself 
within the limits of 30 degrees C or more 70 degrees C or less and it is in the stabilization 
regurgitation range about the viscosity of ink, ink should just make the shape of liquid at 
the time of use record signal grant. In addition, [ whether positively the temperature up 
by heat energy is prevented because you make it use it as energy of the change of state 
from a solid condition to the liquid condition of ink, and ] It carries out whether the ink 
solidified in the state of neglect for the purpose of antiflashing of ink is used. Or anyway 
Ink liquefies by grant according to the record signal of heat energy, and this invention can 
be applied also when using the ink of the property which will not be liquefied without 
heat energy, such as that by which liquefied ink is breathed out, and a thing which it 
already begins to solidify when reaching a record medium. 

[0043] The ink in such a case is good for a porosity sheet crevice or a through tube which 
is indicated by JP,54-56847,A or JP,60-71260,A also as liquefied or a gestalt which 
counters to an electric thermal-conversion object in the condition of having been held as a 
solid. In this invention, the most effective thing performs the film-boiling method 
mentioned above to each ink mentioned above. 

[0044] Furthermore, in addition, as a gestalt of the ink jet recording device by this 
invention, although used as an image printing terminal of information management 
systems, such as a computer, the gestalt of the reproducing unit combined with others, a 
reader, etc. and the facsimile apparatus which has a transceiver function further may be 
taken. 
[0045] 

[Effect of the Invention] In the record cartridge which unified the record means and the 
ink tank according to this invention so that clearly from the above explanation Since it 
considered as the configuration made into the configuration which prepares the filter by 
which a pressure welding is carried out to said ink absorber in the ink supply way for 
supplying ink to a record means from the ink absorber in an ink tank, turns this filter to 
said ink absorber, and projects Always stabilized proper ink supply can be performed and 
the record cartridge which can perform the stable exact ink regurgitation is offered until it 
becomes [ whether an ink residue is lost and ] pole small quantity. 
[0046] According to another this invention, in the above-mentioned configuration In 
addition, a configuration with the configuration for a lobe of a filter spherical [ below a 
semi-sphere or one half], The configuration for a lobe of a filter more nearly spherically 
than a semi-sphere A near spherical configuration, The configuration the amount of [ of a 
filter / whose ] lobe is a cone configuration, the configuration the amount of [ of a filter / 
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whose ] lobe is the configuration of a truncated cone, The configuration the amount of [ 
of a filter / whose ] lobe is the configuration of parabola body of revolution, the 
configuration whose whole ink supply way has accomplished the filter, The configuration 
which is crushed in a filter and prepares the reinforcement member for prevention, the 
configuration whose ink supply way is a breadth configuration at last, Since it considered 
as the configuration which makes the configuration of an ink supply way thin towards a 
point so that it may become the filter configuration of a point, and a continuation side, or 
the configuration which arranges a reinforcement member along with the inside of a 
filter, the above-mentioned effectiveness can be attained much more efficiently. 
[0047] In the ink jet recording device which records on a recorded material by breathing 
out ink from a record means according to still more nearly another this invention The 
record cartridge which unified the record means and the ink tank is used. This record 
cartridge On the ink supply way for supplying ink to a record means from the ink 
absorber in an ink tank Since it considered as the configuration made into the 
configuration which prepares the filter by which a pressure welding is carried out to said 
ink absorber, turns this filter to said ink absorber, and projects Always stabilized proper 
ink supply can be performed and the ink jet recording device which can perform the 
stable exact ink regurgitation is offered until it becomes [ whether an ink residue is lost 
and ] pole small quantity. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the ink jet recording device using the 
record cartridge and this record cartridge which unified the record means and the ink 
tank. 



PRIOR ART 



[Description of the Prior Art] The recording device used as the compound-die electronic 
equipment containing the recording device which has functions, such as a printer, a 
copying machine, and facsimile, or a computer, a word processor, etc., or output 
equipment of a workstation is constituted so that the image may be recorded on recorded 
materials (record medium), such as a form and plastics sheet metal, based on image 
information. Said recording apparatus can be divided into an ink jet type, a wire dot type, 
a thermal type, a laser-beam type, etc. by the recording method. 

[0003] In the recording device of the serial type which takes the serial scanning method 
which carries out horizontal scanning in the conveyance direction (the direction of 
vertical scanning) of a recorded material, and the crossing direction After setting a 
recorded material to a predetermined record location, an image is recorded with the 
record means carried on the carriage which moves along with a recorded material 
(horizontal scanning). Record of the whole recorded material is performed by performing 
paper feed (pitch conveyance) of the specified quantity, after ending record for one line, 
and repeating actuation of recording the image of the following line (horizontal 
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scanning), to the recorded material which stopped again after that. Paper feed (pitch 
delivery) is performed continuously, setting a recorded material to a predetermined 
record location, it being put in block on the other hand, in the recording device of the 
Rhine type recorded only by vertical scanning of the conveyance direction of a recorded 
material, and recording one line, and record of the whole recorded material is performed. 
[0004] An ink jet-type recording apparatus (ink jet recording apparatus) among the 
above-mentioned recording apparatus It is what records on a recorded material by 
breathing out ink from a record means (recording head). Miniaturization of a record 
means is easy and can record a high definition image at high speed, it is easy to be able to 
record without needing processing special to a regular paper, for there to be little noise, 
since a running cost is cheap and it is a non impact method, and to record a color picture 
moreover using multicolor ink ~ etc. ~ it has the advantage. Much more improvement in 
the speed of record is possible for the equipment of the Rhine mold which uses a Rhine 
type record means by which many deliveries were arranged in the paper width direction 
especially. 

[0005] By forming the electric thermal-conversion object produced on the substrate, an 
electrode, a liquid route wall, a top plate, etc. through semi-conductor manufacture 
processes, such as etching, vacuum evaporationo, and sputtering, especially the record 
means (recording head) of the ink jet type which carry out the regurgitation of the ink 
using heat energy can manufacture easily what have liquid route arrangement (delivery 
arrangement) of high density, and can attain much more miniaturization. On the other 
hand, the demand to the quality of the material of a recorded material also has various 
things, and it has come to be required in recent years that thin paper, converted papers 
(paper with a punch hole for filing, paper with a perforation, paper of arbitrary 
configurations, etc.), etc. should be used else [, such as paper which is the usual recorded 
material, and resin sheet metal (OHP etc.), ]. 

[0006] the exchangeable record cartridge which unified the record means (recording 
head) and the ink tank in the above-mentioned ink jet recording device ~ use ~ there are 
things. The thing of structure which prepares the filter by which a pressure welding is 
carried out to said ink absorber as this record cartridge in the ink supply way for 
supplying ink to a record means from the ink absorber in an ink tank is proposed. 



EFFECT OF THE INVENTION 

[Effect of the Invention] In the record cartridge which unified the record means and the 
ink tank according to this invention so that clearly from the above explanation Since it 
considered as the configuration made into the configuration which prepares the filter by 
which a pressure welding is carried out to said ink absorber in the ink supply way for 
supplying ink to a record means from the ink absorber in an ink tank, turns this filter to 
said ink absorber, and projects Always stabilized proper ink supply can be performed and 
the record cartridge which can perform the stable exact ink regurgitation is offered until it 
becomes [ whether an ink residue is lost and ] pole small quantity. 
[0046] According to another this invention, in the above-mentioned configuration In 
addition, a configuration with the configuration for a lobe of a filter spherical [ below a 
semi-sphere or one half], The configuration for a lobe of a filter more nearly spherically 
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than a semi-sphere A near spherical configuration, The configuration the amount of [ of a 
filter / whose ] lobe is a cone configuration, the configuration the amount of [ of a filter / 
whose ] lobe is the configuration of a truncated cone, The configuration the amount of [ 
of a filter / whose ] lobe is the configuration of parabola body of revolution, the 
configuration whose whole ink supply way has accomplished the filter, The configuration 
which is crushed in a filter and prepares the reinforcement member for prevention, the 
configuration whose ink supply way is a breadth configuration at last, Since it considered 
as the configuration which makes the configuration of an ink supply way thin towards a 
point so that it may become the filter configuration of a point, and a continuation side, or 
the configuration which arranges a reinforcement member along with the inside of a 
filter, the above-mentioned effectiveness can be attained much more efficiently. 
[0047] In the ink jet recording device which records on a recorded material by breathing 
out ink from a record means according to still more nearly another this invention The 
record cartridge which unified the record means and the ink tank is used. This record 
cartridge On the ink supply way for supplying ink to a record means from the ink 
absorber in an ink tank Since it considered as the configuration made into the 
configuration which prepares the filter by which a pressure welding is carried out to said 
ink absorber, turns this filter to said ink absorber, and projects Always stabilized proper 
ink supply can be performed and the ink jet recording device which can perform the 
stable exact ink regurgitation is offered until it becomes [ whether an ink residue is lost 
and ] pole small quantity. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in the conventional example of 
such a record cartridge, since the configuration of an ink supply way and a filter was 
decided without taking into consideration the elasticity and the ink supply mechanism of 
an ink absorber, even when a lot of ink still remains, ink may not no longer be supplied. 
For example, although what made the filter section the flat surface or the concave surface 
is used, in such a configuration, the contact pressure of a filter and an ink absorber 
becomes weak, the clearance between air is made in a filter side, or capillary force 
benefits the consistency fall of an ink absorber weak, and ink assembly-comes to be hard 
to a feed zone. Consequently, if the ink flow resistance of a feed zone becomes large, and 
the turbulence of the ink regurgitation depended insufficient [ ink supply ] occurs and it 
becomes still severer, even if there are many ink residues, it will be in the "ink piece" 
condition of supply impossible, and will be in the condition that the regurgitation cannot 
be carried out. 

[0008] That is, in the record cartridge used for the conventional ink jet recording 
apparatus, the above-mentioned filter side was a flat surface or a concave surface, and 
since the ink supply way was also straight, the following technical problems which 
should be solved occurred. The configuration of a filter will become [ 1st ] a concave 
surface with the pressure of an ink absorber, or a concave degree will become a strong 
configuration. In the 2nd, an ink absorber pressure serves as max by the corner of an ink 
supply way, and the contact pressure fall of a filter side and the permanent set of an ink 
absorber occur. Since the ink supply way is straight, a clearance is made between the ink 
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absorbers drawn with a root part, and air trespasses upon it from there the 3rd. 
[0009] Furthermore, if such the mode occurs, the ink short supply by increase of the ink 
flow resistance of an ink feed zone occurs, the air space which closes ink flow with the 
inconvenience that turbulence arises or the filter section of the ink regurgitation, 
completely is formed, and it will be in the condition of ink supply impossible, and 
although a lot of ink remains, un-arranging [ that ink is no longer breathed out ] will 
arise. 

[0010] It is offering the ink jet recording device using the record cartridge which can 
perform the exact ink regurgitation which this invention's was made in view of the above- 
mentioned technical technical problem, could perform proper ink supply always 
stabilized until it became [ whether the ink residue of the purpose of this invention is lost, 
and ] pole small quantity, and was stabilized, and this record cartridge. 



MEANS 

[Means for Solving the Problem] This invention attains the above-mentioned purpose in 
the record cartridge which unified the record means and the ink tank by preparing the 
filter by which a pressure welding is carried out to said ink absorber in the ink supply 
way for supplying ink to a record means from the ink absorber in an ink tank, and 
considering as the configuration made into the configuration which turns this filter to said 
ink absorber, and projects. 

[0012] Another this invention in the above-mentioned configuration In addition, a 
configuration with the configuration for a lobe of a filter spherical [ below a semi-sphere 
or one half], The configuration for a lobe of a filter more nearly spherically than a semi- 
sphere A near spherical configuration, The configuration the amount of [ of a filter / 
whose ] lobe is a cone configuration, the configuration the amount of [ of a filter / whose 
] lobe is the configuration of a truncated cone, The configuration the amount of [ of a 
filter / whose ] lobe is the configuration of parabola body of revolution, the configuration 
whose whole ink supply way has accomplished the filter, The configuration which is 
crushed in a filter and prepares the reinforcement member for prevention, the 
configuration whose ink supply way is a breadth configuration at last, The above- 
mentioned purpose is attained much more efficiently by considering as the configuration 
which makes the configuration of an ink supply way thin towards a point so that it may 
become the filter configuration of a point, and a continuation side, or the configuration 
which arranges a reinforcement member along with the inside of a filter. 
[0013] In the ink jet recording device which records by still more nearly another this 
invention breathing out ink from a record means to a recorded material The record 
cartridge which unified the record means and the ink tank is used. This record cartridge 
On the ink supply way for supplying ink to a record means from the ink absorber in an 
ink tank The above-mentioned purpose is attained by preparing the filter by which a 
pressure welding is carried out to said ink absorber, and considering as the configuration 
made into the configuration which turns this filter to said ink absorber, and projects. 
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EXAMPLE 



[Example] Hereafter, the example of this invention is explained with reference to a 
drawing. Drawing 1 is the typical perspective view showing one example of the ink jet 
recording device which applied this invention. In drawing 1 , the ink jet recording 
apparatus is constituted so that it may record on the recorded materials 2, such as a form 
and plastics sheet metal, by breathing out ink from the record cartridge 1 . The record 
cartridge 1 is ****(ed) by carriage 3 exchangeable, the guide rail 4 with which carriage 3 
has been arranged in parallel along with a recorded material 2 ~ meeting ~ the direction 
of an arrow head — a round trip ~ guidance support is carried out movable. Moreover, 
this carriage 3 is driven by the motor 5 through the pulley 6 of a pair, and the timing belt 
8 laid among seven. Said record cartridge 1 has the structure which unified the record 
means (recording head) and the ink tank. 

[0015] A recorded material 2 is conveyed through the ink discharge part of the record 
cartridge 1, and the location which counters with 2 sets of vertical-scanning rollers (roller 
pair) 9 and 10 arranged in the conveyance direction upstream and the downstream of the 
Records Department (paper feed = vertical scanning). In this way, while carriage 3 moves 
along with a recorded material 2 (horizontal scanning) Based on a picture signal, drive 
the ink discharge part of the record cartridge 1, and one line is recorded. After record for 
one line is completed, only the specified quantity rotates the vertical-scanning rollers 9 
and 10, paper feed (vertical scanning) of the recorded material 2 is carried out in the 
direction of an arrow head, and the ink jet recording device recorded on the whole 
recorded material 2 is constituted by repeating these horizontal scanning and vertical 
scanning by turns. 

[0016] In drawing 1 , it is in the successive range of the record cartridge 1, and while 
securing the stability of the ink regurgitation of the recording head of the record cartridge 
1, the recovery device 1 1 for preventing ink fixing in long-term neglect is arranged in the 
location which separated from the record section. The cap 12 for sealing an ink discharge 
part at the time of un-recording (capping) is formed in the front face of this recovery 
device 1 1 . Generally this cap 12 is formed by rubber- like elasticity material in order to 
secure airtightness. 

[0017] a part of record cartridge 1 to which drawing 2 applied this invention — it is a 
fracture side elevation. In drawing 2 , the record cartridge 1 is having unification 
structure which attached the record means (recording head) 15 in one although it was 
removable on the ink tank 16. The ink absorber 17 is contained inside the ink tank 16, 
and ink is stored by this ink absorber 17 where absorption maintenance is carried out. 
This ink absorber 17 is formed by the member which has elasticity by the shape of porous 
sponge, can absorb ink with a porous capillary tube property, and can be held. 
[0018] The ink supply way 18 for supplying the ink in the ink absorber 17 to this 
recording head 15 is established in the recording head 15. The filter 19 which contacts the 
ink absorber 17 is formed in the point of this ink supply way 18, i.e., the edge by the side 
of the ink absorber 17. This filter 19 is for preventing invasion of the small air bubbles 
into the free passage hole 20 of the ink supply way 18 while removing the small dust in 
the ink supplied. 
[0019] Said recording head 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the typical perspective view of one example of the ink jet recording 
device which applied this invention. 

[Drawing 2] a part of 1st example of the record cartridge which applied this invention ~ 
it is a fracture side elevation. 

[Drawing 3] It is the partial perspective view showing typically the structure of the ink 
discharge part of the record means in drawing 2 . 

[ Drawin g 4 ] It is partial drawing of longitudinal section showing the 2nd example of the 
filter in drawing 2 . 

[Drawin g 5] It is partial drawing of longitudinal section showing the 3rd example of the 
filter in drawing 2 . 

[Drawing 6~j It is partial drawing of longitudinal section showing the 4th example of the 
filter in drawing 2 . 

[Drawing 7 jj It is partial drawing of longitudinal section showing the 5th example of the 
filter in drawing 2 . 

[ Drawing 8 ] It is partial drawing of longitudinal section showing the 6th example of the 
filter in drawing 2 . 

[Drawing 9] It is partial drawing of longitudinal section showing the 7th example of the 
filter in drawing 2 . 

[Drawing 10] It is partial drawing of longitudinal section showing the 8th example of the 
filter in drawing 2 . 
[Description of Notations] 

1 Record Cartridge 

2 Recorded Material 

3 Carriage 

4 Guide Rail 

5 Horizontal- Scanning Motor 

8 Timing Belt 

9 Vertical-Scanning Roller 

10 Vertical-Scanning Roller 

1 1 Recovery Device 

12 Cap 

15 Recording Head 

16 Ink Tank 

17 Ink Absorber 

18 Ink Supply Way 

19 Filter 

20 Free Passage Hole 

21 Delivery Forming Face 

22 Delivery 

25 Electric Thermal-Conversion Object 
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26 Reinforcement Member 

27 Drawing Curved Surface 
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[§liBJSft©fcs5©?M£] *3SBJ§«. tBS#R£f 
^ >^ s—fM: LfciBS*- h u y i?\z&^x, -i yy 

!SBaW£jtJ£T5fo©T&-&. 

[0 0 12] 9l©*aS9l!tt, _hE*D*fciII*.T, 7^ 
*-©£ffl«#©^#¥3»£&tt¥#«T©#tt-C* 
£fft£. 7>fJi^^— ©^mffi4J-©^^s*«J;0J*«tc 

7^;^-©*ai«»*»Prtl#©»«T* 

7^;i/^-©?^tasi5^ttftiftiHite#©^ttT 

Klffc. 7^;i/^-p f gtr»ni»ii:fll©*5liSI5«S^^.5* 

j*, ^yym&m^fe&vwMx&zmtfL, 

S&K©^S, ft««©7^;i^-ffim«h8iffiBifc:S 

«fct), -e^<i;<±faBei] : £ast-s ! fc©-trs.5 < , 
[0013] astM©*»Wtt, aa»*a*s«e» 

*f-x^>^StttfJLTfH®^ff^5^>^^i^ MBit 

S*-h'J 7i>Sfffll/, mmm%-bvyi?\t, ^y 
y?yyfc<Diy?mm^m®^WL^yy*mi& 
-r&fttbm yymmmz, mm-fyymw.mzmm-z 
nz>y * )V9—&WLtt, i&y * yvwsL 
^tcifli*tT^ta-rs^KLfcfe©'r*5#i^fr*£i 

[0 0 14] 

-f >^ y heesstt. tas*- h u y ^ i a» 
iffi^^^x^y ^»«^©*tBS#2 fc-f yy^atmis 
rmmzft *> J; 5 l;ii*$nT^5. IBS* - h U y -7 
1 f4+^ >J 3 fcX*W«fcflf*Snr^*. u 

y ^ 3 a, *tes« 2 c»o x^n\zum^nitn^ h 
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&*iij6**rrs. 

[0 0 15] «fB»«2tt, E»»o«Sl^lft-h*«* 

9, i ot^o, Eft^-hUyyito-r^et 
u ^ *j i ©-r >^RtmgE^ffii&LT i tf »o!>ia«*ff a 

[0 0 1 6] 01 fr&^T, E»#-HJ^>M C0#Sj 

coms«*i i3i*Ksnt^5, ^cotumssi 1© 

[0 0 17] H2B, **iSlfflUS:E»A-h'Jy 

^lO— (KSEBSffilSiaTftS, H2K::fcHT, IBS* — 
HJs^ltt* E*#R (ERAyH) 15£-f>^ 

ft«i££LTV^ 0 -f>^>^ 1 6<0|*l«fcl4-f >^ ^ 

1 7fc«jR«j#sn&«H8-e»«snT^«o ico^> 

[0 0 18] JBgAy H 1 5flt4, y^mUfc 1 7fi 

So 

[0 0 19] MEEfi'V.y F (ffi»^gO 1 5tt, SIfcX 



#P?8¥5-3 4 5 4 2 5 

6 

E»£fT3fco?reft£o 
[0 0 2 0] fEIBSAyM5W>?l!ttH 

0 5 y sao s*tiT*fffi"rsttfflp^Bf2 1 \zn, 

Wfe«Z>bry^T?««©istiHP2 2)5S»«sn, AattcS 
2 3 £«-«:mP2 2££Mt-§&*K2 4<Z>gMfcIffl' 

fc*V^T«, iaftAy H 1 5 *tt§IBft* - h 'J y y 
U4, ffiEttttJP 2 2tf***U ^^3c^^2^fnJ^^ 

£BE#fc:<i;oTfl:fflP2 2*>£^>#£i±tH;*i*:5E» 
[0 0 2 1] H2fc*^T, -f >?ft*&Bl 8«>jtii« 

1 914, K>f >5>8RJR#1 7tCfttfT^ffiT3M££S 

cojfe*SB*<fc«7^;^-i 914, -f^KWn^ 

[0 0 2 2] H2©-T>^ftKlll 8*±ff7>rM- 
1 9©«^tc«tntf, O^MWl 7rt<ZK>#fcHB 

0^^^J^t4, 7^;l/^"19t4^ 

0, >r 8©aaa2 o©*««Bf4, 

-f>^Kf#l 7flO©»fffi^€r<^S*j£3&«f3^JKS' 

V^So &33, iB7^M-l 9^4, -f>^M#l 7 

[0 0 2 3] H2&#flHbTBWILfcS(l^Jfi«fcJ:n 

a, 7J)V$—1 9i-f>^^iK#:l 7*ta^fb, a^ 

±W7/;^-i9fc±ot}iis (h9y70 an, -f 
>^fti&»i 8©aa?L2 o-\©«Asiaikans, * 
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(5) 

7 

t$T& ^mm^^mizmm^^^^t 

[0 0 2 4] fci3. ^>#«M&&1 8^fi<T^^ttC 

iH>^Mfti 7<Z)«ai*)±£B5;ii:fcT?£5 

*6^»«»»i8 <ss?L2o) rt^©s»«A& 

-f >^ v»x y HG<^tt#qEft£ n&. 
[0025] a4-ai ora, ^tv^n, fyffi^^;^ 

[0026] ms(omsmtvi\t, y-oi^-i 9<d^ 

iRfl:l 7<D#1fe9*Bt^»&fc:* -f^ttMl 8£<i> 
ZWSLfc 1 7 «h(OJES«Bcoffi*^AW >^«m 1 8 

[0 0 2 7] 0 6 (0^4 7^M"19^ 

fcJ:ntt, 9CDBjStTf«>ffiAft+«&»±"r 
£££££ H, dnitJEEgrf 5-f 1 7 0D*A 

[0 0 2 8] H7(0»5SIJi«tt, 7^M-19«?? 

4 ;^-©n^(0f^ffij»^s#5 r tip? 

[0 0 2 9] H8(B»6^jIMtt, 7^M-19(^)fi 



#P?8¥5-3 4 5 4 2 5 

8 

i»»»2 6H 7^M-19(^I»^^ 
J)V$r-l 9CDft#JffitC»oT«3$§B«2 6&»^fct> 

[0 0 3 1] il0©i8 SyfiWEu mj&vm 2 £>fg 1 

^>?«ms&i 8®ft«««n»»K 

[0 0 3 2] K±RWLft£H«Mfc<kntt* 
-19K^T*fi (h^y^) a*X, -f 1 

8®aa?L2 o^<z>«A£H±sn5. 

-19H -f>#RJK#l 7 (DfYMZ^nm^n. & 
[0 0 3 3] 7ftCDO^H«a 

^ii< ^j«< ^-^ tv^^ >^«m i sttmz 

^RjRflc 1 7 ttDj^M^^SacoSA^^W^Kifc-r 

mis «a?L20) \H^<D^mx^mm\z^±^ 

o d t ^nJIBS:E** - h U y «fc^KIB»*- h U 

[0 0 3 4] MiEco^JSW-ett, E»*-hU ^ 
v (Cft^S) imu v ¥ 3 tc^mb, *fBS« 2 
fcfi^ TiMt § y U 7J^^f y^-f >^ y x 7 MB 

hUr/ ftfflv^5-f >^-f ^co-f >^>? 
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(6) 

9 

mtwcti. 1 «©S2fc#- h u 9i?sffl^s*fis» 

«^©e^SSffl^^|Si i ige^ffl©-i'>^v : x-y hiB 

[0 0 3 5] fcfc, *5SWtt» i">^yi7MEIiI 

fflt>saefikfH£ (E8v;P) ft«j8-r*fc©fc:au8T 
[oo3 6] to^mm^m^M.m\z-D^T\t. m% 

tf, #H#ffFfg4 7 2 3 1 2 9^HJM#, ^fj|4 7 4 0 

7 9 6^mmm\zm^nx^^m^mftmm^m^r 20 

fifty (Dtfff&hu. z\<Djj7$.\t, 3rH^>7 ! -7>F 
n>T--Y— iTXM©V>T niCfejtfflpJtgTc&S 

£5S£*Ls&. ie@#S (Eft's y H) ©iWfflBfcR 
»»SftT, «S*»tC©e»«#fc-*f-t»J6U* 

[0 0 3 7] E©«jfi©jSS, BffciOttBfflWa* 

£©*»©^«/w;*jM*tr*fc» w 
fc«nfc*# (-f ©etw*«ariET?*. <toff*b 

V>„ £©/WXj»tt©i»MB*&UTH:, *H#fFf§4 
4 6 3 3 5 9^KM#, nft4 3 4 5 2 6 2^BJffl#iC 
BB*$nTV^J;5^fe©^SbTl'^ 0 ft, JilB&fP 
fl!W©fift±#*fcBr«88©*B«m*4 3 13 1 

flm&E»*ff fto z. t^Tf§. 

[0 0 3 8] PCl/Stbm ±jffi©ftW*B 

©tt^fcttBjjS (itttttlK^Xttitftam) ©ft 

■r«*B*MMB4 55833 3^ra*e», *a«rfiF»4 

4 5 9 6 0 O^WIB»ftfflV»fc«lJ«t>*»Wfc^Sn* 

fc©-r-fts„ in at, **c©«$HI**ift#i;:*fLT, # 
mx'J v h*«»JRS!M*©ttm»i:'r**j«ftBH 

^-T5#PBS5 9^|gl 2 3 6 7 O^-iiffi^X^;!/^ 50 



#gg¥5- 3 4 5 4 2 5 

-©EA«*»JR-r5BI?L*ttfH*t^J6**S*|j«ft 
BS^-f-S«FPBag5 9^11 3 84 6 HJiiWfcStJ^ifc 

H©»18*t^©J;5a:"b©Tf»'3Tt>, **98{c«tn 
fcf, faS*£5t^| C^«fc < ff & 5 £ t OTt 5 «t 5 fcfc 

[0 0 3 9] 3 Gflk&B#fgS«-?££ttG*# 

(8BMK#:) ©**B^i6L,fcfiaftWr*7^7-Y 

H©ia*-&to-ffjc«t'3T-t©fias»fc-r«id6 j «>. -f* 

Wfc^sn&lfl©ffi®'\y F£L.T©«££©^-fti 
Tfeiv^o anAT, ±w©±5^>-'J7;p^-i"^© : fe© 

B*tt#> e,©-f y^^m^immzft^^u^v 

[0 0 4 0] #?8W!c3aiiHgg©«i&£LTtS:tt 

aft^e#mrr*iii:tt. *5S9t©a&*ft-JHft£TS 

<h teS'joiiniSS^s c n 6 ©m«-^^-& \z ±5ftiii 

ft 5 £1 £ feftfe LfclB® ttfift o fc is6 fcW^-e* -5 . 

[0041] s&, #«3n*e»'\3» F©aa&^L- 
©***ts:»t5n&fe©©^ fasfe^ffis&ftic-rsffl 

t«, m-fe^©^-fe©*©tas ; E-Frc(tT«^<. 

H*-#Wfd(lJ«-r**>**«©iia*^toii-fc 

±-5*\ H-fnTfeJ;^^, ftft:5fi©ffifi*7-X 
H. U^\z^y)V1i : y-a>'>ft< tfe-o&ffi^fcg 

[0 0 4 2] 3 6CJ0AT. £UR9!b&#5SfmJS« 

»4, -i* >^ 3 o 'CKi 7 o °cwf<n®mnxm.m 
mm*fiiT^>>7 ©tte*ft3£etm*H t ft s ± 5 1 
ffl«tti*-r*"b©*»-Hftfl<n?ft**6. «ffl«afiHi^# 

#B#(c-T>^j5'SMtt : £^-r , b©T^n«<i:V\ Jn^T, 

» fcfftx fc J; * #fi ft -f > ^ © @^^?)> 

6*#aK*^©tt»*fl:©x^;^-tbT«[fflii-b» 
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(7) 

11 

t)t'i , >?«L, s^^^etm^n-sfc©^, 
mmmfe c siar s m&r u? t k Eft * t> ©^ 

[0 0 4 3] ufflj;5&f^©^f>^lt #MBH5 4- 
5 6 8 4 7^ffi*5^tt^8HPS6 0-71260 

fc:|3V>TK. i:SLfc#^>^tC3frUTftt)*M& I b© 
[0 0 4 4] ^?,tcaPx.T. #5£W\Z£.Z>-1>i>p3Ly 

[0 04 5] 

(etna, es^at'f >^^>^s-frft:i/&iae* 
[0046] au©#«9ifc.j:nK, ixmmznxxx, 30 

7*/I^-©£tti«#©«ftt*J¥#J:0 

[0047] $6K»j©**wt«tnHr, sb«*iw»s 

LfclHS*- h U y 5>£«ffl L-, ttE*#- h U y 5> 

^sfti^a&ft©^ mm-i >9mw.» 



#i¥5-3 4 5 4 2 5 
> ^ RiRft: fc IrI fj-T^Hl-r 5 »tt L- fc © T? % 5 

[mi] *»wftafflu&-f >^>?xs»hE«K«©- 

HJS«©«5CW««HTr»*. 

[0 2] *«w&afflb&aa»*-h'jy^©»i*jt 
[03] H2+©e»#a©'f>!?i!tai«©«ute*iC 
[04] H2(f©7^;^-©»2ius«**-r*»« 

[0 5] 0 2 *©7^;^-©^3 SIJfi0|!£*-rffi5)-« 

[0 6] H2«f©7^;v^-©»4sai«s3s , r«»ie 

[0 7] H 2 +©7^ 5 *«M**tfiM( 
[08] H2*©7>f^-©»6Sliai«ftjST«»* 
[0 9] H2*©7*;^-©*7*ft«£iS-r*$M* 
[010] H2tf©7-f^-©»8*JS«S*-r«» 
[«Hf©SMH] 

1 B»#-MJy2> 

2 KtSSfcT 

3 tt'J'r/ 

5 

8 ^-f3>^;H- 

9 UjfeSP— =7— 

I 0 ffljfeSn— 9— 

I I mmm 

12 ^ty/ 

1 5 WSl^v Y 

16 ^ytrzyz 

i 7 -r yfywm- 

1 8 -f >^«*&«S 

19 7^;^— 

2 0 SH?L 

2 1 etffjpj&fifcm 
2 2 (tan 

2 5 ttSSMOmfc 
2 6 ttStflW 

27 mKimm 
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